Differences in target cell DNA fragmentation induced by mouse cytotoxic T lymphocytes and natural killer cells.
Fragmentation of YAC-1 target cell DNA during cytolysis mediated by mouse natural killer (NK) cells and cytotoxic T lymphocytes (CTL) was compared. Cleavage of nuclear chromatin was always an extensive and early event in CTL-mediated cytolysis, whereas with NK cell-mediated killing the degree of DNA fragmentation showed an unexpected relationship to the effector:target (E:T) ratio. At low NK:YAC-1 ratios, DNA fragmentation and 51Cr release were equivalent and increased proportionately until a ratio of about 50:1 was reached; at higher ratios, 51Cr release increased as expected but DNA fragmentation decreased dramatically. Comparison of time course data at E:T ratios producing similar rates of 51Cr release showed that the target cell DNA fragmentation observed in NK killing was not nearly as rapid nor as extensive as that observed with CTL effectors. These results suggest that NK cells induce target cell injury via two different mechanisms. One mechanism would involve lysis mediated by cell-to-cell contact, while the other may induce DNA fragmentation via a soluble mediator. In support of this notion, cell-free culture supernatants containing NK cytotoxic factor (NKCF) induced DNA fragmentation in YAC-1 cells. The DNA fragments induced by NK cells and NKCF-containing supernatants consisted of oligonucleosomes indistinguishable from those induced by CTL. The results presented here show distinct differences in target cell DNA fragmentation induced by CTL and NK cells, and suggest that these two effectors use different mechanisms to achieve the same end. CTL seem to induce DNA fragmentation in their targets by direct signaling, whereas NK cells may do so by means of a soluble factor.